The influence of substrate on the spectral properties of oxyferrous wild-type and T252A cytochrome P450-CAM.
To probe whether the nature of the substrate can directly influence the spectral properties of oxyferrous cytochrome P450-CAM, the complex has been investigated in the absence and in the presence of the natural substrate (1R)-camphor (camphor) and of several camphor analogs. The oxyferrous complex of T252A P450-CAM, a mutant lacking the hydroxyl group that forms a hydrogen bond to the heme iron-coordinated dioxygen, has also been studied to gauge the influence of this hydrogen bond. UV-visible absorption and magnetic circular dichroism (MCD) spectra of these oxyferrous adducts prepared and stabilized at -40 degrees C in 60% (v/v) ethylene glycol are generally similar, exhibiting absorption bands at approximately 355, approximately 420, approximately 554, and approximately 585 nm (shoulder) and a characteristic MCD trough at approximately 585 nm. The MCD spectrum of camphor-bound oxyferrous P450-CAM is similar to that of the substrate-free oxyferrous enzyme, but the spectrum of the oxyferrous enzyme differs detectably in the presence of substrate analogs. The spectra of the oxyferrous T252A mutant and wild-type enzyme are overall similar except for Soret band position blue shifts by 2-6 nm for the mutant. 5-Methylenylcamphor (epoxidation substrate) appears to have an anomalous binding mode for the mutant compared with that for the wild-type enzyme. The present results indicate that the structures of the camphor analogs can sensitively influence the physical (spectroscopic) properties of the P450 dioxygen complex and could also affect its reactivity. The ability of substrate to modulate the reactivity of P450 intermediates could be a relevant factor in explaining the remarkable diversity of reactions catalyzed by the enzyme.